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Wohl Virion Centre Annual Report 2012. 
 
The Centre is located in the Cruciform building and comprises five PIs, eight postdoctoral fellows, 
one research assistant and four PhD students. This year Prof. Paul Kellam with his UCL group 
joined the Wohl, bringing new expertise in virus genome sequencing and host-pathogens 
interactions. Grant income comes from the MRC, EPSRC, EU, Bill & Melinda Gates Foundation, 
Wellcome Trust, Biomedical Research Centre (BRC). Lab meetings are held every Thursday and 
are attended by all the members of the Centre. 
 
Five groups work in the Centre: 
 
Robin A Weiss PhD FRS 
As an emeritus professor, he still works at least three days per week in the Wohl Virion Centre and 
currently has a lab comprising two post-doctoral researchers: Laura McCoy and Ben Webb.  
During 2012 former lab member Carolyn Edwards moved to a position at a Biotechnology 
company in Cambridge. Robin’s research is supported by grants won competitively from the Bill & 
Melinda Gates Foundation, the Medical Research Council, the Engineering & Physical Sciences 
Research Council, and the European Union Framework 7 Programme.  The research is 
collaborative with the University of Utrecht, the London Centre for Nanotechnology, and the 
University of KwaZulu-Natal. 
 
Robin’s interest focuses on the properties of the envelope of the AIDS virus, HIV, and on how we 
can apply our discoveries to the development of vaccines and diagnostic reagents affordable in 
resource-poor countries.  The group has developed novel approaches to the neutralisation of HIV 
by antibodies and also on how HIV interacts with cell surface receptors.  In particular, he exploited 
a curiosity of nature, namely that llamas make single chain antibodies, which we exploit to 
characterise the ‘Achilles heels’ of the HIV envelope.  The expertise that we have developed on 
HIV has allowed us to apply similar techniques to the neutralisation of other enveloped viruses 
such as SARS, H5N1 influenza and rabies. The incorporation of a high containment laboratory for 
dangerous viruses in the Wohl Virion Centre made these investigations possible.  
 
During the past year, Dr Laura McCoy represented the Wohl Virion Centre at the Keystone HIV 
Vaccines meeting in Keystone, USA, and the International AIDS Vaccine Conference in Boston, 
USA. She was also invited to speak at a British Society of Immunology Cambridge regional group 
seminar, hosted by the Department of Pathology at the University of Cambridge. Laura’s paper 
describing a llama antibody which neutralises 96% of HIV strains tested was published in the June 
issue of The Journal of Experimental Medicine. A review article entitled “Neutralizing antibodies 
to HIV-1 induced by immunization” written by Laura and Robin will be published shortly in the 
same journal. In addition, both are co-authors on a manuscript describing a llama antibody 
targetting the HIV gp41 protein that will be published PLOS Pathogens. In August Laura received 
a Bill & Melinda Gates Foundation Young Investigator Award and an MRC Centenary Award 
Travel Fellowship via the UCL/MRC Centre for Medical Molecular Virology.   
 
Clare Jolly PhD 
Clare Jolly is an MRC Career Development Fellow who joined the Wohl Virion Centre in 2009. 
Her lab comprises two postdoctoral fellows, Dr Elisabetta Groppelli and Dr Alice Len and a MRC 
funded PhD student, Shimona Starling. Her work is funded by a MRC Career Development Award 
and a MRC project grant. The research interests of the Jolly laboratory are directed at 
understanding the molecular mechanisms that regulate Human Immunodeficiency Virus 
transmission between CD4+ T cells – the main targets for the virus in vivo. This mode of HIV-1 
transmission is important because it escapes most antiretroviral drugs developed so far and may be 
one of the main mechanisms to allow virus spread in lymphoid organs and during reactivation from 
latency. In particular Clare’s group is interested in how the virus hijacks and possibly modifies 
existing cellular machinery to promote efficient transmission by direct cell-to-cell spread. Such 
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host factors may represent novel targets for therapeutic development. She has recently shown that 
HIV infected T cells can respond to contact with an uninfected T cell by polarizing the cellular 
cytoskeleton and secretory organelles towards the contact site. This work was published in 2011 in 
the open access journal PloS Pathogens and additional publications are being prepared for 
submission. Dr Jolly has recently given invited seminars at the Institut Cochin in Paris, King’s 
College London and Imperial College London. She was an invited speaker at the 2012 Keystone 
Symposia meeting on Frontiers in HIV Pathogenesis, Therapy and Eradication in Canada and co-
organised the annual UK Recently Independent Virology Researchers (RIVR) in Derby 2013.  
 
Yasuhiro Takeuchi PhD 
Yasu Takeuchi’s group comprises three PhD students, Sabine Winkler (mainly based at the 
NIBSC), Khaled Samber and Kanayo Doi (started in June 2012, awarded a highly-competitive full-
studentship from Japan Student Services Organization). Yasu’s main interests are in gene therapy 
and in xenotransplantation. 
 
Yasu’s work in gene therapy is in collaboration with Mary Collins and their most recent 
contribution was published in J. Virol (Knight et al 2012): the work addresses the problem of 
insertional mutagenesis caused by retroviral vectors by introducing a silencing-resistant promoter 
(UCOE) in self-inactivating lentiviral vectors (LV), which reduces their mutagenic activity.  A 
related project, the development of stable LV packaging cell lines for future clinical application, 
has resulted in a patent being filed (Inventors: Sean Knight, Yasu Takeuchi and Mary Collins). 
 
Takeuchi is a leader in the field of porcine endogenous retroviruses (PERV) and 
xenotransplantation and he studies the risks associated with potential transmission of such viruses 
to humans following transplantation of pig organs. Various studies on safety in xenotransplantation 
funded by EU FP6 XENOME consortium in which Takeuchi acted as the work package leader on 
safety (funding duration ended in April 2012) are now being published.  Takeuchi was invited to 
the WHO consultation on xenotransplantation safety in 2011 where he delivered a paper entitled 
“Xenotransplantation-associated Infectious Risk: Considerations; Xenotransplantation” jointly with 
Linda Scobie from Glasgow and Jay Fishman from Boston. This paper was published in 2012. This 
was followed by two other publications: first a Nature article on the pig genome sequence in which 
Yasu, as one of 16 leading authors, was in charge of the PERV section; second a hepatitis E virus 
study published in Emerging Infectious Diseases. Further major publications are expected in 2013, 
including studies on burn patients who had received vital pigskin transplantation and safety studies 
in pig-to-primate xenotransplantation trials. 
 
Ariberto Fassati MD PhD 
Ari Fassati is the Director of the Wohl Virion Centre. His group comprises an MRC funded 
postdoctoral fellow, Alex Zhyvoloup, an EU FP7 Innovative Medicine-funded postdoctoral fellow, 
Aksana Labokha, one undergraduate student, Jun Low, and Nan-Yu Chen, a paediatrician with 
expertise in infectious diseases who won a Governmental scholarship from Taiwan and joined the 
Wohl Virion Centre as a PhD student in 2011. Ari also co-supervises two PhD students mainly 
based at the London Centre for Nanotechnology: Dino Osmanovic and Aizhan Bestembayeva. He 
collaborates with Bart Hoogenboom (London Centre for Nanotechnology), Stephan Beck (UCL 
Cancer Institute), Liz Murchison and Michael Stratton (Wellcome Trust Sanger Institute) and 
David Selwood, Medicinal Chemistry at UCL. 
 
The Fassati lab has three main interests: the discovery of new antiviral drug targets, understanding 
the mechanisms of viral nuclear transport, and understanding the mechanisms of regression of the 
canine transmissible venereal tumour (CTVT) as a model to understand cancer regression in 
general. 
 
In 2010 Fassati, with MRC funding, set up a high through put cell based screening facility in the 
Wohl Virion Centre to perform screenings with live pathogens. In 2012 the first two screening 
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projects were completed and the group made several discoveries; First, Hsp90 is required for HIV-
1 gene expression and reactivation during hyperthermia (PLoS Path. 2012). Second, a transcription 
factor that induces histone acetylation important for HIV-1 gene expression has been identified by 
chemical genetics. A compound that inhibits the transcription factor has been identified 
(manuscript in preparation). Third, in collaboration with Robin Weiss and Laura McCoy, a high 
through put screening was performed and two new llama nanobodies with very broad and potent 
HIV-1 neutralizing activity have been isolated. Importantly, such nanobodies appear to target the 
CD4 receptor using the same "angle of approach" of the very broad human neutralizing antibodies 
recently identified (VCR01, VCR02). A patent has been filed on these new nanobodies. 
 
On the nuclear import side, in collaboration with Benny Chain, Fassati showed that the nuclear 
import receptor importin 7, already implicated in nuclear transport of HIV-1, is also critical for 
nuclear import of transfected DNA. Furthermore, Chain and Fassati showed that importin 7 is part 
of an endogenous pathway for in mammalian cells for efficient accumulation of exogenous and 
endogenous DNA in the nucleus, which may be critical for the exchange of genetic information 
between mitochondria and nuclear genomes and to control activation of the innate immune 
response (Traffic 2012).  
 
In collaboration with Bart Hoogenboom, Fassati is elucidating the biophysical nature of the 
selective barrier present in nuclear pores using biochemical methods, atomic force microscopy and 
mathematical modelling. The first paper describing the model was recently published (Phys Rev E 
2012).  
 
In collaboration with Stephan Beck, Liz Murchison and Mike Stratton, the Fassati lab has identified 
approximately 300 genes that are differentially expressed in progressive or regressive CTVT and 
mapped epigenetic changes of such genes, which will help to understand the mechanisms leading 
to its regression (ongoing work).  
 
Ari is co-organising the 2013 meeting “Frontiers of Retrovirology” in Cambridge. He was invited 
speaker at the LMB Cambridge, and Brunel University. With Helen Weiss at the LSHTM, he is 
leading the HIV/AIDS research strategy of the new Bloomsbury Research Institute. 
 
Paul Kellam PhD 
 
Paul Kellam is the Viral Genomics group leader and Senior Investigator at the Wellcome 
Trust Sanger Institute and a Professor of Viral Pathogenesis in the Wohl Virion Centre. Paul 
was one of the original members of the Wohl Virion Centre when it was established in 1999. 
Paul’s work is funded by the Wellcome Trust, EU, MRC and BBSRC. Paul’s research focuses 
on the genetics and genomics of host and virus interactions. The laboratory is one of a small 
number of virology groups that combines molecular biology and virology with computational 
research to address basic biological questions in infection and immunity (Archer et al). Paul’s 
team in the Wohl Virion Centre consists of Dr Eve Coulter, Dr Ed Tsao and Dr Dan 
Frampton. At UCL Paul’s group investigates the B cell biology of Kaposi’s sarcoma 
associated herpesvirus (KSHV), a virus that is still the leading cause of cancer in Africa in 
HIV infected populations. In the Wohl Virion Centre Paul’s laboratory developed the first 
KSHV gene expression microarray to explore virus lytic replication and pioneered the use of 
host gene expression arrays to characterise herpesvirus driven B-cell tumours. This identified 
the B-cell differentiation transcription factor, X-box binding protein-1 (XBP-1) as the host 
transcription factor that switches KSHV from latency to the virus lytic cycle. This work 
continues now, exploring how B cell transcription factors control the KSHV life cycle 
(Coulter manuscript in preparation). 
 
In 2009 Paul established the Virus Genomics laboratory at the Wellcome Trust Sanger 
Institute whilst maintaining his lab at UCL.  The work of the Sanger Institute lab uses second 
generation sequencing technology to detect genetic variation of host and virus and uses this 
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knowledge to determine the molecular and pathogenic outcomes of virus infections (Wash et 
al). This work focuses on viruses of medical importance such as HIV (Gall et al) and 
influenza (Reperant et al; Ballie et al, Murica et al, Hughes et al and Lycett et al). Recently, 
we identified the first human influenza disease severity determining allele in the gene IFITM3 
in people hospitalised with pandemic influenza A H1N1 (Everitt et al). In partnership with 
UCL and the Wohl Virion centre we are now starting a major new initiative to use second 
generation sequencing technology in clincal virology as part of the UK initiative on the 
application of genetics to patients with infectious disease. 
 
 
Publications in 2012 from members of the Wohl Virion Centre (Centre members in bold). 
 
McCoy LE, Quigley AF, Strokappe NM, Bulmer-Thomas B, Seaman MS, Mortier D, Rutten L, 
Chander N, Edwards CJ, Ketteler R, Davis D, Verrips T, Weiss RA. Potent and broad 
neutralization of HIV-1 by a llama antibody elicited by immunization. J Exp Med 2012 
209(6):1091-103.  
 
McCoy LE and Weiss RA. Neutralizing antibodies to HIV-1 induced by immunization.  
In Press J Exp Med. 2013.  
 
David Lutje Hulsik, Ying Y. Liu, Nika M. Strokappe, Simone Battella, Mohamed El Khattabi, 
Laura E. McCoy, Charles Sabin1, Andreas Hinz, Miriam Hock, Pauline Macheboeuf, Alexandre 
M.J.J. Bonvin, Johannes P.M. Langedijk, David Davis, Anna Forsman-Quigley, Marlén M.I. 
Aasa-Chapman, Michael S. Seaman, Alejandra Ramos, Pascale Poignard, Adrien Favier, Jean-
Pierre Simorre, Robin A. Weiss, C. Theo Verrips, Winfried Weissenhorn and Lucy Rutten. A gp41 
MPER-specific llama VHH requires a hydrophobic CDR3 for neutralization but not for antigen 
recognition. In Press PLoS Pathogens 2013. 
 
Ndung'u T, Weiss RA. On HIV diversity. AIDS. 2012 Jun 19;26(10):1255-60. 
 
Strokappe N, Szynol A, Aasa-Chapman M, Gorlani A, Forsman Quigley A, Hulsik DL, Chen L, 
Weiss R, de Haard H, Verrips T. Llama antibody fragments recognizing various epitopes of the 
CD4bs neutralize a broad range of HIV-1 subtypes A, B and C. PLoS One. 2012; 7(3):e33298.  
 
Fishman, J. A., Scobie, L., and Takeuchi, Y. Xenotransplantation-associated infectious risk: a 
WHO consultation, Xenotransplantation. 2012; 19, 72-81. 
 
Montiel-Equihua, C. A., Zhang, L., Knight, S., Saadeh, H., Scholz, S., Carmo, M., Alonso-Ferrero, 
M. E., Blundell, M. P., Monkeviciute, A., Schulz, R., Collins, M., Takeuchi, Y., Schmidt, M., 
Fairbanks, L., Antoniou, M., Thrasher, A. J., and Gaspar, H. B. The beta-Globin Locus Control 
Region in Combination With the EF1alpha Short Promoter Allows Enhanced Lentiviral Vector-
mediated Erythroid Gene Expression With Conserved Multilineage Activity, Mol Ther. 2012; 
20(7): 1400-14009. 
 
Crossan, C., Baker, P. J., Craft, J., Takeuchi, Y., Dalton, H. R., and Scobie, L. Hepatitis E virus 
genotype 3 in shellfish, United Kingdom, Emerg Infect Dis. 2012; 18: 2085-2087. 
 
Groenen, M. A., Archibald, A. L., Uenishi, H., Tuggle, C. K., Takeuchi, Y., Rothschild, M. F., 
Rogel-Gaillard, C., Park, C., Milan, D., Megens, H. J., Li, S., Larkin, D. M., Kim, H., Frantz, L. A., 
Caccamo, M., Ahn, H., Aken, B. L., Anselmo, A., Anthon, C., Auvil, L., Badaoui, B., Beattie, C. 
W., Bendixen, C., Berman, D., Blecha, F., Blomberg, J., Bolund, L., Bosse, M., Botti, S., Bujie, Z., 
Bystrom, M., Capitanu, B., Carvalho-Silva, D., Chardon, P., Chen, C., Cheng, R., Choi, S. H., 
Chow, W., Clark, R. C., Clee, C., Crooijmans, R. P., Dawson, H. D., Dehais, P., De Sapio, F., 
Dibbits, B., Drou, N., Du, Z. Q., Eversole, K., Fadista, J., Fairley, S., Faraut, T., Faulkner, G. J., 
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Fowler, K. E., Fredholm, M., Fritz, E., Gilbert, J. G., Giuffra, E., Gorodkin, J., Griffin, D. K., 
Harrow, J. L., Hayward, A., Howe, K., Hu, Z. L., Humphray, S. J., Hunt, T., Hornshoj, H., Jeon, J. 
T., Jern, P., Jones, M., Jurka, J., Kanamori, H., Kapetanovic, R., Kim, J., Kim, J. H., Kim, K. W., 
Kim, T. H., Larson, G., Lee, K., Lee, K. T., Leggett, R., Lewin, H. A., Li, Y., Liu, W., Loveland, J. 
E., Lu, Y., Lunney, J. K., Ma, J., Madsen, O., Mann, K., Matthews, L., McLaren, S., Morozumi, T., 
Murtaugh, M. P., Narayan, J., Nguyen, D. T., Ni, P., Oh, S. J., Onteru, S., Panitz, F., Park, E. W., 
Park, H. S., Pascal, G., Paudel, Y., Perez-Enciso, M., Ramirez-Gonzalez, R., Reecy, J. M., 
Rodriguez-Zas, S., Rohrer, G. A., Rund, L., Sang, Y., Schachtschneider, K., Schraiber, J. G., 
Schwartz, J., Scobie, L., Scott, C., Searle, S., Servin, B., Southey, B. R., Sperber, G., Stadler, P., 
Sweedler, J. V., Tafer, H., Thomsen, B., Wali, R., Wang, J., White, S., Xu, X., Yerle, M., Zhang, 
G., Zhang, J., Zhao, S., Rogers, J., Churcher, C., and Schook, L. B. Analyses of pig genomes 
provide insight into porcine demography and evolution, Nature. 2012; 491, 393-398. 
 
Knight, S., Zhang, F., Mueller-Kuller, U., Bokhoven, M., Gupta, A., Broughton, T., Sha, S., 
Antoniou, M. N., Brendel, C., Grez, M., Thrasher, A. J., Collins, M., and Takeuchi, Y. Safer, 
silencing-resistant lentiviral vectors: optimization of the ubiquitous chromatin-opening element 
through elimination of aberrant splicing, Journal of virology. 2012; 86, 9088-9095. 

Roesch, F., Meziane, O., Kula, A., Nisole, S., Porrot, F., Anderson, I., Mammano, F., Fassati, A., 
Marcello, A., Benkirane, M., Schwartz, O. Hyperthermia stimulates HIV-1 replication. PLoS 
Pathog. 2012 Jul;8(7):e1002792. 

Osmanovic D, Bailey J, Harker AH, Fassati A, Hoogenboom BW, Ford IJ. Bistable collective 
behavior of polymers tethered in a nanopore. Phys Rev E Stat Nonlin Soft Matter Phys.  2012; 85(6 
Pt 1):061917. 

Fassati A. Multiple roles of the capsid protein in the early steps of HIV-1 infection. Virus Res. 
2012; 170(1-2):15-24. 

Reperant LA, van de Bildt MW, van Amerongen G, Leijten LM, Watson S, Palser A, Kellam P, 
Eissens AC, Frijlink HW, Osterhaus AD, Kuiken T. Marked Endotheliotropism of Highly 
Pathogenic Avian Influenza Virus H5N1 following Intestinal Inoculation in Cats. J Virol. 2012; 
86(2):1158-65 

Baillie GJ, Galiano M, Agapow PM, Myers R, Chiam R, Gall A, Palser AL, Watson SJ, Hedge J, 
Underwood A, Platt S, McLean E, Pebody RG, Rambaut A, Green J, Daniels R, Pybus OG, 
Kellam P, Zambon M. Evolutionary Dynamics of Local Pandemic H1N1/2009 Influenza Virus 
Lineages Revealed by Whole-Genome Analysis. J Virol. 2012; 86(1):11-8.  

Everitt AR, Clare S, Pertel T, John SP, Wash RS, Smith SE, Chin CR, Feeley EM, Sims JS, Adams 
DJ, Wise HM, Kane L, Goulding DA, Digard P, Anttila V, Baillie JK, Walsh TS, Hume DA, 
Palotie A, Xue Y, Colonna V, Tyler-Smith C, Dunning J, Gordon S, The GenISIS Investigators, 
The MOSAIC Investigators, Smyth R, Openshaw P, Dougan G,. Brass AL, Kellam P. IFITM3 
restricts the morbidity and mortality associated with influenza. Nature. 2012; 484:519-23. 

Archer J, Baillie G, Watson SJ, Kellam P, Rambaut A, Robertson DL. Analysis of high-depth 
sequence data for studying viral diversity: a comparison of next generation sequencing platforms 
using Segminator II. BMC Bioinformatics. 2012; 13:47. 

Murcia PR, Hughes J, Battista P, Lloyd L, Baillie GJ, Ramirez-Gonzalez RH, Ormond D, Oliver K, 
Elton D, Mumford JA, Caccamo M, Kellam P, Grenfell BT, Holmes EC, Wood JL. Evolution of 
an Eurasian Avian-like Influenza Virus in Naïve and Vaccinated Pigs. PLoS Pathog. 2012; 
8(5):e1002730.  
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Wash R, Calabressi S, Franz S, Griffiths SJ, Goulding D, Tan EP, Wise H, Digard P, Haas J, 
Efstathiou S, Kellam P. Permissive and Restricted Virus Infection of Murine Embryonic Stem 
Cells. J Gen Virol. 2012;93: 2118-30 

Lycett SJ, Baillie G, Coulter E, Bhatt S, Kellam P, McCauley JW, Wood JL, Brown IH, Pybus 
OG, Leigh Brown AJ, Cosi Consortium CS. Estimating reassortment rates in co-circulating 
Eurasian swine influenza viruses. J Gen Virol. 2012;93:2326-2336 

Gall A, Ferns B, Morris C, Watson S, Cotten M, Robinson M, Berry N, Pillay D, Kellam P. 
Universal amplification, next-generation sequencing and assembly of HIV-1 genomes. J Clin 
Microbiol. 2012; 50(12):3838-44. 

Hughes J, Allen RC, Baguelin M, Hampson K, Baillie GJ, Elton D, Newton JR, Kellam P, Wood 
JL, Holmes EC, Murcia PR. Transmission of Equine Influenza Virus during an Outbreak Is 
Characterized by Frequent Mixed Infections and Loose Transmission Bottlenecks. PLoS Pathog. 
2012; 8(12):e1003081. 

 
 
 
 

 

 
 
   
 


